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What are the challenges !

* Soil C stocks and changes in stocks
are contingent on several variables
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What are the challenges ?

* Non-point sources/sinks
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What are the challenges ?

* High spatial and temporal variability.




Spatial variability of surface soil C

KBS-LTER; CAST 2005

What are the challenges ?

* Direct measurement of fluxes
requires sophisticated technologies.




Carbon changes through fluxes
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Changes in soil C stocks are equivalent to the cumulative sum of

changes in C fluxes
(A soil C = X A soil respiration + A photosynthesis + A plant respiration + ...)

Carbon changes through fluxes

Automated soil flux chamber
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CAST 2005
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Requirements for model-based
decision support systems (DSS)

* Effective integration of existing knowledge
and data.

Robust causal relationships that produce
unbiased estimates.

Uncertainty is quantified.

Supported by measurement and
monitoring system to enable
improvements over time

General applicability and user-friendliness.




COMET-VR (CarbOn Management
and Evaluation Tool — Voluntary
Reporting)
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*Currently supports soil C estimates and fuel usage estimates

*N,O emissions will be incorporated in soon

DSS design

Survey Data: Model
Land Use and Mgmt
Data (CSRA/NRI)

Century SOM

WEB
INTERFACE

Spatial Data:

Soils and Climate

Uncertainty

Results 1605b Estimator




COMET-VR History

*1980’s — Century model researched and developed

*1995-2002 — State level and CRP soil carbon
assessments (lA, IN, NE)

+2002 — COMET-VR development began
+2003-2004 — CSRA data gathering conducted
*2005 — COMET-VR made web available

#2006 — COMET-VR used in CSP

COMET-VR

Beta Version
20 LRR’s

< |0 rotation choices
per LRR

6 soil textures

Century model w/
uncertainty estimate

Version |.1
226 MLRA’s

20-40 rotation choices
per MLRA

|2 soil textures

Century model w/
improved uncertainty
estimate




Asgricultural Experiments

SR




Model Structural Uncertainty

Uncertainty in model algorithms,
parameterization and measurement error

Empirically-Based approach

* Uses data 50 sites with over 800 management
treatment observations

95% Cls at MRLA level, with current data
and model, are typically 30-100% of mean

Empirically-Based Approach

Estimate and
Model |52 —[Uncertainty Estimator |22 Adeted {50 ence
and Viariance Intarval

Function

Required Responses to Utilize
COMET-VR

Location
— State and County

Parcel Information

Soils Information
— Soil Texture/Hydric Condition

Management History (crop rotations,
tillage systems or grazing systems)

— Pre 1970’s

— 1970’s-1990’s

— Base: 1990’s-Current

— Reporting Period: Current + 10 years

10



[}

Online Tool for Agriculture & Range

Selection
Goto | Reset | Stote |

Select state and county

Resnorc Ecsoy Liborators, (REL), Colyao St Lversty, (CoUh devloped i reponse o ocol it o

b ol feradn S e

gives you an idea of the magnitude of sgricultural management practices on carbon sequestration. The management phirareae
rvedte it e e

identify each practice. e =3

Step 1. Enter the State Information: Selsctth State whara the parcal i losated from the st o Stato Namas. S
St seection Location Information:

Select a State: Indine

Parcel Information:

usoa comeT-vR ogi¥s
ansos

r—

Online Tool for Agriculture & Range

Goto| Resst| State | County | -
RS—
Stap 2. Entar the County Information: elec the County wher the parce s cated from he i f ounty e

Select o Gounty: GiBson

Location informaton:

- state ndans

Wou are here: Home /

Online Tool for Agriculture & Range

Selection
Goto | Reset | State | County | Parcel |

Session Information:
Step 3. Specify your parcel’s information: Enter the parcel name, parcel size, and measurement units.

o IDi 1
o ID: 2 122271884
GIBSOM County, Indians Parcel Selection: o ID: 3122272107
Enter
Session |

Parcel Type?: @ Agriculture

Location Information:

Enter the reporting date: /1[2007
T State: Indiana

=
Enter the Total Number of 2 County: GIESON

Parcels for this Entity:

Fips: 12051
MLRA: 1154
© LRR: M

Enter a name (optional): iNUrth Forty

Parcel Informatios

Measurement Units?: 3 English O Metric

[y 1
45‘7 | Acres

Parcel Size?:
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You are here: Home / Cnline Tool
Online Tool for Agriculture & Range

s . 2 Selection
Go to | Reset | State | County | Parcel | Soil | Rotation | Tillage | Submit | Summary | Fuel | File |

Session Informatio
Step 4. Enter the Soil Information: Select the dominant soil texture and hydric infarmation for your parcel,

oID: 1
o ID: 2122271684
GIBSON County, Indiana Seil Selection o ID: 3 122272107
Enter
sandy clay loam [a] 1p:
select the sandy loam i |
< ]
surface soil H
2 silt loam l Location Information:
texture: silty clay
silty clay lo: © State: Indiana

o County: GIBSON

Is this a s
_ . Fips: 18051
hydric soil? ©ho Orves o MLRA: 1154
Select No or o LRR: M
Yes: o e e
Parcel Information:
© Report Date: 2/1/2007
o Name: North Forty
© Gize: 40 Acres
s [ SR
Soil Information:
USDA COMET-VR Gnline Tool Wersion: 1,0-012007 REEANILE s e
o Hydric: N

Selection
Goto | Reset | State | County | Parcel | Sail | Rotation |

Session Informatio

Step 5. Enter the land management information: Chaose a rotation for the four time periods.

o ID: 1
, » ) © ID: 2 122271884
The follawing cropping systems were identified as having the greatest harvested crop acreage in your county using 5 ID: 3 122272107
production data fram the National Agricultural Statistics Service and the NRCS Natural Resource Inventory, They may
Enter
nat be the mast common cropping systems in your immediate neighborhond but are the most significant cropping el
systems in your county, 1D

Please select the system that most closely resembles your land management practice, Choose a rotation that is most
like your land management that produces a similar residus, and fertilizer application, Or selsct Other. Other
represents the most daminate cropping system for your county sccording to current data. Location Information

State: Indisns
County: GIBSOH

GIBSON Caunty, Tndians Mansgement Histary far Marth Foreg: 5
© Fips: 13051
o

MLRA: 1154
. . . LRR: M

Choose A Rotation for each Management Time Period: — o
All Rotations Parcel Information:
1. Landscape position and historical management: o Report Date: 2/1/2007
Livestock Grazing (pre 1370s) © Name: North Forty
Lowland Non-Trrigatad (pre 19705) o Size: 40 Acres
Upland Mon-Irrigated (pre 1970s) ° Typi griculture

Soil Information:

© Texture: silty clay loam

Sort =3
By: O Non-Tmigated (O Inigated () Grazing () AgroForesty &) all Management

Mumber of Records: 3

All Rotations
2. 1970s through mid-1990s:

Livestock Grazin

Seasonal, heavy grazing low fertilizer

Livestock Grazing: year round, heavy grazing, low fertilizer See Also

Mon-Irrigate. rn-sayhean - N
Hon-Irdgsted: corn-soybean-winter wheat - NRCS Energy Estimator for
Other Tillage

© NREL Agroecosystems
Sort

. O Non-Imigated O Inigated () Grazing () AgroForestry (JOTHER (&) ALL CASMES Consortium for
By: © Agricultural Soils Mitigation
Mumber of Recards: 5 of Grasnhousa Gases

© ARS Research
Conservation Reserve Program {CRP) Enrollment during 198057

Select the CRP type: U.S. Agriculture % Foresty

T00% arass Greenhouse Gas Inventory
arass/legurne mixture
Hon= « Greenhouse Gas Reporting
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*ou are here: Home f Online Tool

all Rotations

3. Base {(Current Management):

riga orn-sorg
Mon-Irrigatadi corn-soybean

Mon-Irrigated: corn-winter wheat

Mon-Irrigated: corn-oats-5 yrs grazsflequme pasture
H

Mon-Irrigated: corn-soybean-5 yrs legume hay
Men-Irrigated: corn-soybean-winter wheat

Sort O Non-Imigated ) Inigated () Grazing () AgroForestry (crp () DTHER

By: ®aw
Mumber of Records: 35

All Rotations
4. 2007 Report Period:

HMon-Irrigated: corn-winter wheat

Nen-Trrigateds corn-soybesn-winter wheat

Mon-Irrigated: corn-oats-5 ywrs grazsflequme pasture

Sort O Non-Inigated O Inigated ) Grazing O AgroForestry (O'cRp () DTHER

By: @au
Humber of Records: 35

Goto | Reset |

Online Tool for Agriculture & Range

County | Parcel | Soil |

GIBSOM County, Indiana Tillage Histary far Marth Forey

Enter the management history for this parcel:
Tillage For this Time Period:

1970s through mid-1990s:

Base {(Current Mgmt.}):

2007 Report Period:

Choose TM

Intensive e
Reduced Tillage
Mo Till Tillage 4

Intensive Tillage
Reduced Tillage
Ho Till Tillage

Intensive Tillage
Reduced Tillage
il

Step 6. Enter the land management information: Choose a tillage for the three time periods.

., Greenhouse Gas Guidance
for FARMS and FORESTS

1605b Voluntary Reporting
Program

o

© COLE Forestry Model

© COLE Lite Forestry Model

Selection

Session Information:

@ IDt 1
o ID: 2122271884
o 1D: 3 122272107

Enter
D¢

Location Information:

© State: Indiana
“ County: GIBSON
“© Fips: 18051

Parcel Information:

© Report Date: 2/1/2007
“ Name: Morth Forty
= Size: 40 Acres

Soil Information:

= Texrture: silty clay loam
_EHydrico
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Vou are here: Home ¢ Online Tool

Goto | Reset | State | County | Parcel | Soil | Rotation | Tillage | Submit |

Online Tool for Agriculture & Range

Please Verify the information by reviewing the gray "SELECTION BOX" to the right before submitting.

GIBSON County, Indiana COMET-WR Submit Infarmatian:

Soil Garbon Calculation for Agriculture
If you find any problems with the information that you input, you can easily correct the problem by using the

navigation links at the tap of this form to jump back to the section needing carrection. For example, IFthe | =ooommmmoooooooe
acreage/hectare valus far your parcsl is incorrect, just click on the link "parcel”. Then input the correct value and

Selection

Session Information

ealDi 1
o ID: 2122271884
o ID: 3 122272107

Enter

ID:

click on the next button, Review the Selection box to the right of the screen. The value should be corrected,

after correcting the information, click on the "Submit" link at the top of the page to return to the execution page.

When you click on the "Get Carbon” button you will be sending your information to the Century program to
compute the predicted change in Soil Carbon for the parcel North Forty, GIBSOM County, Indiana.

This is a complex calculation and may take & few seconds, so Please be patient.

Get Carbon

Location Information:

© State: Indiana
© County: GIBSON
© Fips: 18051

parcel Information:

© Report Date: 2/1/2007
“ Name: Morth Forty

© Size: 40 Acres

© Type: Agriculture

Soil Information:

o Texture: silty day loam
© Hydric: v

Parcel Description
Parcel

Type:

Total

Parcels
for this
Entity:
Parcel
Name:

Parcel
Size:

Location:

Agriculture

Morth Forty

40 Acres

GIBSON, Indian

Mon-hydric silty
clay loam

Parcel Management

Historic:

70s to

90s:

Current:

a Report
Period:

History

Livestock Grazing
{pre 19_?05)

Mon-Irrigated: corn-
saybean; Intensive
Tillage
Mon-Irrigated: corn-
saoybean; Intensive
Tillage
Mon-Irrigated: corn-
saybean; No Till
Tillage

Predicted Change in Soil Carbon for the Parcel

Annual Change for 2007

Carbon
Change

Total Tons Carbon per
year:

Uncertainty

Total Tons CO2
Equivalent per year:

Yalues recorded in English units, One ton of carbon is equivalent to 3.664 tons

of carbon dioxide.
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GIRSON County, Indiana Century's Dynamic Carbon Database COMET-VR Summary:

Dynamic Century Carbon ONLINE Tool - COMET-VR Fuel and Fertilizer

Report Date: 2007
Parcel Description; North Forty, GIBSON County, Indiana

®
1998 to 2007
Base (Current
Management)

No. 2 Diesel Use from Tillage 246.80 Total Gallons 68.00 Total Gallons

2008 to 2017"
Reporting Period

Nitrogen Fertilizer Use 3,547.30 Total Lbs 3,547 .30 Total Lbs

* Walues calculated from the Dynamic LRR database for 2007

Enter Actual changes in inputs for this parcel per vear"

Base Reporting Period
No. 2 Diesel 0 |Gallons |Gallons

Gasoline 0 |Gallons |Gallons
Prnpane.ﬂ |Gallons |Gallons

Biodiesel 0 |Gallons |Gallons

Nitrogen

Fertilizer jLbs jros

Natural Gas 0 |MCF ] MCF

Electricity 0 | kw-hr 0

*
Enter only those applicable
Click on the Unit text to change from English to Metric or Metric to English units.

Wirite File

¥ou are here: Home / Online Tool

Online Tool for Agriculture & Range

. ’ " ) Selection
30 to | Reset | State | County | Parcel | Soil | Rotation | Tillage | Submit | Summary | Fuel | File |

Session Information:
An ASCII Text file is available by clicking on the link provided on this page. This Text File will anly be available for a o101
limited time. Please print and/or save to your local computer. o 1D: 2 1222718384
o 1D: 3 122272107
GIBSON County, Indiana Century's Dynamic Carbon Databaze COMET-VR File Qutput for Agriculture: Enter

Session |
b {=Th

Your information has been savedtoafile.
Location Information:
# Please RIGHT click on the link to SAYE this report to your computer, Then select "Save Target As"

5 i : © State: Indiana
from the list and enter a file name in the appropriate box. © County: GIB5ON
® Please LEFT click on the link to READ or Print this repart using your browser, @ Fips: 12051
2 MLRA: 1154
®  File your report using the "Send Email” button, = LRR: M

Parcel Information:

Saved File Link: ASCII Report © Report Date: 2/1/2007
“ Name: Morth Forty
© Size: 40 Acres

Send Email

15



USDA ;
S United States Department of Agriculture

e Contact Us COMET-VR Tool
I ——

» 2006 CSP - EAM-40 (COMET-VR)
» |8 states
» $450,000

* 900 contract-years

COMET-VR applications
* 1605B voluntary reporting of GHGs

— Initiated in 1992 Energy Policy Act

— Administered by DOE

— Revised guidelines issued in Jan 2007
* USDA Farm programs

— C sequestration included as part of the
Conservation Security Program

— Future farm bill legislation ?

e C trading?? — YES in state of CO

16



COMET-VR Enhancements

Improved feedback and user response
Continue soil carbon reporting in CSP
Tool evaluations/questionnaires

Improved uncertainty estimation

Sample Allocation

-5 [31-50

Developing a national
measurement network to refine
uncertainty analysis (3000-
5000 sites)

17



COMET-VR Enhancements |l

NRCS is currently looking at the addition of
new management systems for COMET-VR.

A link to COLE — the forest land C
sequestration estimator.

COMET-VR for agroforestry, fruit and nut
orchards is being implemented.
COMET-VR expansion to Hawaii

Expansion of rangeland and rangeland
management options

18



Rangeland DSS

Ecological site
descriptions

Spatial Data:

Soils and Climate

BM —Brush man;
HU - Mon-use, [

WEB
INTERFACE

Results 1605b

Clay Upland MLRA 78

(HCPC)
Tallgress !
Midgress

e ment, EHG — Continuous heavy grazing HEPE — Historic climax
B — Prescribed burning, PG - Prescribed arazing

Century SOM
Model

Uncertainty
Estimator

27?7
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For more information:

* http://www.airquality.nrcs.usda.gov

* http://www.cometvr.colostate.edu
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